old mice ranging in15-20 g b.w. were randomly selected and divided into two groups. 24 mice in (experimental group) were injected intraperitoneally with a single dose (200 mg/ kg body weight) of lead acetate (BDH), with a minimum impurity assay of 0.0099%. The control group of mice were administered with same volume of distilled water through the same route. Mice in both groups caged separately and provided with a balanced diet and water ad libitum. Six mice of each group were sacrificed through cervical dislocation at weekly intervals up to four weeks. Testes were removed, cleaned of accessory tissues, and weighed. A specified amount of tissue was processed for colorimetric determination of lipid peroxidation potential (LPP), measured in terms of malonicdialdehyde following the standard thiobarbituric acid (TBA) test 11) . Ascorbic acid content of the testes was estimated colorimetrically 12) . Sperm suspension was made by mincing vas deferens in sodium citrate solution, which was utilized for the study of sperm shape abnormalities, and sperm count. Sperm smears on clean, grease-free slides were dried, fixed in methanol and stained with 1% Eosin Y (Aq.). Identification and categorization of abnormal sperm were done following Wyrobek and Bruce 13) . Statistical evaluation and comparison of data between control and experimental mice groups with time were done Lead acetate elicits toxic pathological changes in the testes, leading to atrophy of the organ [1] [2] [3] [4] [5] . Seminal cytology of lead intoxicated animals normally depicts asthenospermia, hypospermia, teratospermia and remarkable changes in sperm count 6) . Lead-induced hypofertility, particularly, among the workers of lead factories, has been thought to be due to the direct toxic effects of lead on male gonads 7, 8) . Like all other heavy metals, lead is known to induce oxidative stress in animals indicated by a sharp rise in LPP 9, 10) . Lead induced LPP is known to be comparatively higher in testes due to its higher lipid content. However, information with regards to total sperm count decrease and increase in morphologically abnormal sperm population due to oxidative stress in leadinduced animals seems to be inadequate. Therefore, in the present work an attempt has been made to analyse the oxidative stress-induced spermatogenesis pattern in leadtreated mice.
Healthy male Swiss mice were procured from a commercial farm (Ghosh Enterprises, prt. Ltd.) at Kolkata and subsequently acclimatized to laboratory conditions (temp 26 ± 1°C) for two weeks. following 't' test.
Testes weights significantly declined in lead-treated mice compared to respective control groups (Table 1) . Lead acetate injection to mice significantly increased (P≤0.005) the LPP in testes compared to controls during all the four weeks of post-treatment. Significant variance (P≤0.001) has been observed in the LPP among lead-treated mice compared to controls of all the four weeks of post-treatment. However, decreases in the LPP were not significant in the successive groups of mice.
Ascorbic acid content in the lead-treated mice revealed significant decreasing trend (P≤0.005 and P≤0.001) although the four weeks of post-treatment compared to the control values (Table 1 ). Significant variance (P≤0.001) in the testicular ascorbic acid content in treated mice was observed. Further, ascorbic acid content of the testes in lead-treated mice significantly declined over the four weeks of treatment but could not come up to the control level.
A significant increase (P≤0.001) in sperm shape abnormalities in lead-treated mice was recorded over the post-treatment phase, but it could not come up to the control level. Significant decrease (P≤0.001) was observed in sperm counts in lead-treated mice during post-treatment phase with respect to control ( Table 1) .
Lead exposure to Swiss mice, in the present study, enhanced significantly the LPP of the testes, which implies the generation of reactive oxygen radicals. This is in agreement with our previous findings 14) . Conceptually, reactive oxygen radicals are detrimental to the organ and therefore, are regularly being scavenged by a variety of endogenous antioxidants and quenchers including vitamins, enzymes, tripeptides etc 15) . In the present context, ascorbic acid (Vit C) contents in the lead-treated mice testes have been declined significantly over the post-treatment phase, possibly indicating it's role as a potential scavenger of ROS. On the contrary, ascorbic acid has long been established as an agent to play a crucial role in the differentiation process of the spermatogonial cells to sperm 16) . Consequent upon it's use as an antioxidant to fight against lead-toxicity, eventual insufficiency of the vitamin is incurred in the leadtreated mice testes, possibly failing to participate appropriately in the array of differentiation programme leading to transformation of sperm, thereby resulting in a significant decline in the sperm count. Furthermore, most of the testicular germ cells might have been destroyed either due to membrane damage or macromolecular degradation incurred by ROS leading to a significant decline in sperm count and ultimately testicular weight loss.
Statistically significant increase in the percentage of sperm abnormalities in lead-treated mice coupled with increased LPP in the testicular tissue, throughout the post-treatment phase, emphasizes the possibility of gene alteration in germ cells induced by ROS generated through lead catalysis. In fact, lead compounds do not appear to damage DNA directly. However, lead ions are known to participate in a Fenton reaction generating ROS, which can apparently cause DNAbreaks 17) . In addition, lead ions are reportedly known to inhibit the DNA polymerase β, one of the prime enzymes involved in DNA repair 18) . Hence, ROS-induced DNA alterations due to lead catalysis could not have been repaired. Moreover, available literature, during the recent past, have revealed the causation of gene mutation induced by ROS, generated by metals [19] [20] [21] . On the contrary, testicular germ cells carrying minor gene mutations are not eliminated but are manifested as morphologically deformed sperm. It is also documented that certain chemicals, including lead acetate, are germ cell mutagens affecting specific gene loci in spermatogonial cells thereby increasing the percentage of sperm abnormality [22] [23] [24] [25] . It is further stated that, sperm cell morphology is genetically controlled by numerous autosomal and sex-linked genes 26) . Hence, formation of abnormal sperm population in the present study is very likely due to mutagenic effects of lead-induced ROS on specific gene loci of germ cell chromosomes involved in the maintenance of normal sperm structure. The present study is in agreement with the recent findings of Hsu et al . 27) . Findings of the present study demonstrate the genotoxic activity of lead-induced ROS in damaging the germ cells leading to significant decline in sperm count. On the other hand, lead-induced ROS have apparently involved in gene alteration of the germ cells producing varieties of abnormal sperm. Depletion of endogenous ascorbic acid level suggests its constant use in scavenging the ROS, thereby protecting the organ from potential injury. Heavy loss of germ cells in the testes is reflected from its significant weight loss.
